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759on the patient’s vulnerability—which is often neglec-
ted in our considerations of patients’ risk of adverse
events. The “protecting” effect of dense calcium
found by Criqui et al. (4) indeed may be interpreted as
a marker for individuals who are resistant to vascular
thrombosis in response to plaque ruptures and thus
exhibit more features of plaque healing/organization
in the absence of events. The PESA (Progression of
Early Subclinical Atherosclerosis) study found sub-
clinical atherosclerotic disease in 63% of participants
within a middle-aged cohort (5). The discussion on
risk assessment in patients warrants a broader,
comprehensive view rather than focusing on indi-
vidual plaque components.*Armin Arbab-Zadeh, MD, PhD, MPH
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and Cancer Risk of
Staff Working With
Fluoroscopically Guided
ProceduresWe took great interest in the paper by Orme et al. (1)
recently published in the Journal; however, we have
some concerns regarding the statistical analysis.As the authors noted, it has already been indi-
cated that the incidence of musculoskeletal pain is
associated with higher case volumes and more years
in practice for interventional cardiologists. In other
words, the total time exposed to a radiation-bearing
lead apron might lead to increased risk of musculo-
skeletal pain. Therefore, it is essential to investigate
the association between the total radiation exposure
time (self-reported exposure time per week  years in
the current profession) and the proportion of work-
related pain. Similarly, the association between the
total time of wearing a lead apron (time per week 
years in the current profession) and the proportion of
work-related pain also should be analyzed. Unfortu-
nately, years in current profession was not integrated
into the analysis when the authors investigated the
factors associated with increase of work-related pain.
As a result, this led to some cumbersome and feeble
explanations, such as constant and different physical
stress to argue why nonphysician employees in the
interventional lab reported a higher prevalence of
work-related musculoskeletal pain, even if they were
younger with fewer working years. If the authors
investigated the association between musculoskeletal
pain and the total time the catheterization lab oper-
ators and staff wore a radiation-bearing lead apron,
they might have been to obtain evidence to clarify the
issue. Moreover, it might have been more interesting
to investigate whether there is any correlation
between the pain score and the total time of wearing
a lead apron in participants exposed to radiation
without taking a pain medication.
In this cross-sectional case-control study, the au-
thors identiﬁed no difference in cancer prevalence
between groups (9% vs. 9%; p ¼ 0.96). We suspect a
signiﬁcant bias within this analysis because many
staff involved in procedures with radiation exposure
had fewer working years and less cancer risk, exhib-
iting a linear/linear-quadratic, no-threshold radiation
relationship with stochastic effects (2). Thus, the
comparison of cancer prevalence between groups
should be stratiﬁed by the working years.Guoxin Fan, MD
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of Staff Working With Fluoroscopically
Guided ProceduresWe greatly appreciate the interest of Dr. Fan and
colleagues in our recent study published in the
Journal (1). We reported that hours per week involved
in radiation-utilizing procedures and time per week
wearing the lead apron were associated with in-
creased musculoskeletal pain. It was suggested by
Dr. Fan and colleagues that we analyze these factors
using cumulative lifetime values (time per week 
years in profession). We did not perform the analyses
in the original paper because of concerns on varia-
tions in the weekly time spent by the operators over
the course of their careers. However, we have per-
formed the requested analysis.
As expected, employees participating in radiation-
utilizing procedures who reported musculoskeletal
pain had more hours of lifetime participation (6,240 h
vs. 2,002 h; p < 0.001) and hours wearing the lead
apron (1,950 h vs. 559 h; p < 0.001). There was a
small, signiﬁcant correlation between total time
wearing the lead apron and the objective pain rating
index pain score in patients not taking pain medica-
tion (Spearman r ¼ 0.178; p ¼ 0.002). Nurses reported
more musculoskeletal pain than physicians and
correspondingly had more lifetime hours of proce-
dural participation (6,578 h vs. 2,704 h; p < 0.001) and
more hours wearing the lead apron (4,940 h vs.
2,652 h; p < 0.001). Technicians also reported more
pain than physicians and had higher lifetime hours
of participation in radiation-intensive procedures
(4,680 h vs. 2,704 h; p < 0.001) but wore the leadapron less (572 h vs. 2,652 h; p < 0.001). We believe
that these additional data conﬁrm our previous asser-
tions that time per week involved in interventional
procedures and use of the lead apron are associated
with increased musculoskeletal pain in the catheteri-
zation lab. However, given the difference in lead apron
use among physicians and technicians, additional
factors may be involved as we described in the dis-
cussion of our paper (patient transfers, sheath pull,
less rotation out of the catheterization lab, and so on).
Fan and colleagues also suggested that our com-
parison of cancer prevalence among interventional
laboratory employees compared with noninterven-
tional lab employees be stratiﬁed by working years.
Our original paper reported no difference in years
in current profession among the study or control
group (p ¼ 0.81), which is why we did not assess as-
sociations with cancer history stratiﬁed by working
years. The stratiﬁed analyses suggested by Fan and
colleagues also did not detect any difference in cancer
prevalence between the 2 groups among employees
working 0 to 5 years (p ¼ 0.7), 6 to 10 years (p ¼ 0.5),
11 to 15 years (p ¼ 0.3), 16 to 20 years (p ¼ 0.4), or
>20 years (p ¼ 0.8). The overall Cochran-Mantel-
Haenszel p value was 0.78. We continue to acknowl-
edge the limitations of our cross-sectional design and
the need for large, longitudinal studies of employees
exposed to radiation.Nicholas M. Orme, MD
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